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This document Is the fourth la s five volume report which describes 
a comprehensive digital computer simulation of the dynamics of heavy 
lift airships and generically similar vehicles* 

The work was performed by Systems Technology, Inc., Hawthorne, Cali- 
fornia for the Aeronautical Systems Branch in the Helicopter and Powered 
Lift Division of the National Aeronautics and Space Administration, Ames 
Research Center, Moffett Field, California. The simulation development 
was carried on between September 1979 and January 1982 and is currently 
installed on the Ames Research Center CDC 7600 computer. The contract 
technical monitors for NASA were Dr. Mark Ardema, Mr. Alan Faye, and 
Mr. Peter Talbot. STI's Program Manager was Mr. Irving Ashkenas. 

The authors wish to acknowledge the technical contributions of 
Mr. Robert Heffley, Mr. Thomas Myers, and Mr. Samuel Craig anc the fur- 
ther contributions of Mr. Allyn Hall, Ms. Natalie Hokama and Ms. Leslie 
Hokama in simulation software development. Special thanks are due to 
Ms. Kay Uade, Ms. Linda Huffman, Mr. Charles Reaber, and STI's produc- 
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APPBDIX 4 
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This table contains all of the input variables to the three pro- 
grans. The variables are arranged according to the naaellst groups in 
which they appear in the data files. The program naae, subroutine name, 
definition and, where appropriate, a default input value and any 
restrictions are listed with each variable. 

The default input values are user supplied , not generated by the 
computer. These values remove a specific effect from the calculations, 
as explained in the table. The phrase "not used" indicates that a vari- 
able is not used in the calculations and are for identification purposes 
only. 

The engineering symbol, where it exists, is listed to assist the 
user in correlating these Inputs with the discussion in the Technical 
Manual (Volume II). 
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APPENDIX B 


SAMPLE PROGRAM OUTPUT 


This appendix contains the output listing from two program runs. 

1) Program HLASIM 

This run models the vehicle only in flight. 

Flight control system commands are issued to cre- 
ate a climbing turn. The data files listed in 
Appendix C were used to make this run. This run 
with those data files can be used as a check 
solution by a user implementing the program on a 
different computer system. 

Data files PAYDTA, MORDTA, and RG1-RG6 (in appen- 
dix C) are not used in this program run. 

2) Program HLAPAY 

This run models the vehicle with a payload. This 
is to provide an example of the combined vehicle/ 
payload so only the input data and trim solution 
is included here. The data file PAYDTA in Appen- 
dix C was used by this run, but the other data 
files are different. If the user wishes to match 
this run he must create the input files from the 
input variables listed in the run heading. 
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APPENDIX C 


SAMPLE INPUT DATA FILES 

This appendix contains an example of each data file necessary for 
the program. With the exception of PAYDTA, PYOUTL , MORDTA, and RG1-RG6, 
these files were used to create the first sample run listed in Appen- 
dix C. 

File PAYDTA and PYOUTL were used by the second sample run in Appen- 
dix C but the other data files were not part of that run. MORDTA and 
RG1-RG6 were not necessary for either of those runs. 

Th s files which use namelist format have either "1" or "0" in column 
one. The namelist facility on CDC NOS and SCOPE systems Ignores the 
first column. All names must start in column two. 


INTERACTIVE QUESTION RESPONSES (INPUT) DATA FILE 


QUESTION 


Six degrees of freedom simulation ? T/F 
How many trim flight condition ? 
Generation of plotting files ? T/F 
Do you want English units ? T/F 
Full header ? T/F 
Any comments ? (6 lines) 


INTERACTIVE RESPONSE (INPIT ) 
T 
01 
F 
T 
T 

TEST RUN 15 

FLIGHT CONTROL SYSTEM 
COMMANDS 

CLIMBING TURN 
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Geomet^ ‘-Mass (GMDTA) Data File 

t 


1CNHULL 



OHULTH 

x 

240.0. 

OHULDIA 

m 

103.0, 

OHULVOL 

m 

1.3E+06, 

OHULARA 

m 

19415.0, 

OHULID 

a 

1. 

0*EN0 



14NTAIL 



ONUMFIN 

m 

2. 

ORTALOC 

m 

-87.3, 0.0, 0.0, 

OTALARA 

m 

2520.0, 

OTSPAN 

m 

110.0, 

OTALIP 

m 

1. 

0*END 



14NRATCH 



ORATCH1 

at 

33.0, -81.5, 39.0, 

ORATCH2 

* 

33.0, 81.3, 39.0, 

0RATCH3 

* 

-33.0, -31.3, 39.0, 

ORATCH4 

■ 

-33.0, 81.5. 59.0, 

0*END 



ltNLPU 



ONIJMLPIJ 

a 

4- 

OLPUID 

B 

1. 

0*END 



UNRROTR 



ORROTR1 

a 

0. , 0. , —7 . , 

0RR0TR2 

K 

0. , 0, , —7 • , 

ORROTRS 

a 

0. , 0. , —7 • , 

ORR0TR4 

• 

0 . , 0 . , —7 ■ , 

0$ENB 



l*NRGEOM 



ONRBLB1 

a 

4. 

ORADRT1 

» 

28.0, 

OCORDR1 

a 

1.37, 

0NRBLB2 

a 

4, 

ORAnRT2 

a 

23.0, 

0CCRDP2 

* 

1.37. 

ONRBLD3 

8 

4, 

ORADRT3 

a 

23.0, 

0C0RDR3 

m 

1.37, 

ONRBLD4 

B 

4. 

ORADRT4 

a 

2S.0, 

0C0RDR4 

x- 

1.37. 

OSENO 



14NRPR0P 



ORPROP1 

a 

14., 0., 0., 

0RPRP r '2 

a 

14., 0., 0., 

0RPR0P3 

* 

14., 0., 0., 

0RPR0P4 

a 

14., 0., 0., 

0*END 



1 4NP0E0M 



ONPBL.D1 

X 

3, 

ORADP 1 

X 

6.55, 

OCORDP1 

X 

0. '55 . 

0NPBLD2 

a 

3, 

ORABP2 

a 

6.53. 

OCORDP2 

■ 

0.655, 

ONPBLB3 

m 

3, 

ORADP3 

a 

6.55, 

0C0RBP3 

a 

0.655, 
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0NPBL04 » 

3. 

ORABP4 - 

6.53. 

0C0RDP4 - 

0.635. 

0*EN0 


l*NPRPRtG 


OA1SP1 

0.0. 

0A1SP2 - 

0.0. 

0A1SP3 

0.0. 

0A1SP4 - 

0.0. 

OB1SP1 

1.606. 

OB ISP- 

1.336. 

0B1SP3 - 

1.606. 

OB1SP4 

1.536. 

0*END 


14NRLTCH 


ORLTCH1 - 

O.o. 0.0. 3.0. 

ORLTCH2 - 

0.0. 0.0. 3.0. 

ORL7CH3 ■ 

0.0. 0.0. 3.0. 

ORLTCH4 - 

0.0. 0.0. 3.0. 

0*END 


14NGBANG 


OGBANGl - 

0.0. 0.033. 0.0 

OGBANG2 ■ 

0.0. -0.033. O.i 

0GBANG3 " 

0.0. 0.033. 0.0 

0GBANG4 » 

0.0. -0.033. O.i 

0»END 


14NMAST 


OMASTLC « 

0.0. 0.0. -63.01; 

ORMORPT - 

120.0. 0.0. 0.0. 

0«END 


14NRATHG 


ORATHG1 - 

36.0. -46.0. 62.' 

0RATHG2 - 

36.0. 46.0. 62.0 

ORATHG3 • 

-36.0. -46.0. 62 

ORATHG4 - 

—36.0. 46.0. 62.' 

0*END 


1SNLANBGL 


0LGRLN1 - 

3.32. 

OLGRLN2 « 

3.32. 

0LGRLN3 » 

3.32, 

0LGRLN4 - 

3. 32 , 

0*END 


14NGEARK 


OCEARK1 - 

7770.0. 

OGE ARK 2 » 

7770.0. 

OGEARK3 - 

7770.0, 

0GEARK4 - 

7770.0. 

0*ENB 


14NGFRAMK 


OGFRMK1 - 

77700.0, 

0GFRMK2 * 

77700.0, 

0GFRMK3 « 

77700.0. 

OGFRMK 4 • 

77700.0. 

04END 


1 4NGEARC 


OGEARC 1 * 

‘334.0. 

0CEARC2 - 

1334.0. 

OGEARC ? - 

1554.0. 

0GEARC4 - 

1354.0. 

0*END 


ltNMUKO 


OMUKG1 - 

0.03. 
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GMDTA (Continued) 


0MUK02 » 0.08. 

0MUKG3 * 0.08. 

0MUKG4 - O.OS, , 

OSEND mmCINM r.'wfc U 

X SNRHULCG n tlMtT' 

ORHULCG - 0.0, 0.0. 16.63. OF POOK W un 

OSEND 

1SNMASHUL 

OMASHUL * 2761.9. 

OIHULXX * 6.35E+06. 

OIHULYY * 1.347SE+07. 

OIHULZZ * 1 . 32926+07 , 

OIHULXZ * 0.0. 

0*END 

1SNRCGLPU 

ORCGLPl * 0.0, 0.0, 0.0, 

0RCGLP2 a 0.0. 0.0. 0.0. 

0RCGLP3 = 0.0. 0.0. 0.0, 

ORCGLP4 » 0.0, 0.0, 0.0, 

0*END 
1SNMASLP1 
0MASLP1 * 279.5. 

OILP1XX = 3570.0, 

OILP1YY = 4.0C6E+04, 

0ILP1ZZ = 3.94E+04, 

0ILP1XZ = 0.0. 

OSEND 
1SNHASLP2 
0MASLP2 = 279.5. 

0ILP2XX * 8570.0, 

0ILP2YY = 4.006E+04, 

0ILP2.’> = 3.94E+04, 

0ILP2XZ « 0.0, 

OSEND 
1SNHASLP3 
0MASLP3 = 279.5, 

0ILP3XX = 8570.0, 

0ILP3YY = 4 . 006E+04 , 

0ILP3ZZ = 3.94E+04, 

0IL.P3XZ = 0.0, 

OSEND 
1SNMASLP4 
0MASLP4 = 279.5, 

0ILP4XX = 8570.0, 

0ILP4YY = 4.006E+04, 

0ILP4ZZ = 3.94E+04, 

0ILP4XZ = 0.0. 

OSEND 
1SNL0CKNR 
0L0CNR1 * 15.0. 

0L0CNR2 = 15.0. 

OLOCNR3 = 15.0, 

0L0CNR4 * 15.0, 

OSEND 
1SNJETHST 
0JETHS1 = 100.0, 

0REXLC1 = -10.0, 0.0, -3.0, 

0JETHS2 a 100.0, 

0REXLC2 = -10.0, 0.0, -3.0, 

0.JETHS3 « 100.0, 

0REXLC3 = -10.0, 0.0. -3.0. 

0JETHS4 = 100.0, 
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GMDTA (Concluded) 


OREXLC4 * -10.0. 0.0. -3.0, 

0*EN0 

14NJETHSA 

OfllSEl * 0.0, 

0B1SE1 * 1.4. 

0A1SE2 - 0.0. 

OB1SE2 * 1.4. 

0A1SE3 * 0.0, 

0B1SE3 » 1.4, 

0A1SE4 * 0.0, 

0B1SE4 « 1.4, 

0*END 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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I t 


Aerodynamic Variables (ARODTA) Data File 


14NRACUP 






ORACCPl 

0RACLP2 

m 

m 

O.O, 0.0, 
0. 0 , 0.0, 

0.0, 

0.0, 

original page IS 


ORACLP3 

0RACLP4 

04END 

= 

0.0, 0.0, 
0.0, 0.0, 

0.0. 

0.0, 

Spoor quality 


14NRAR0CN 




O 

OLCSR1 

as 

5.72, 



ODLTR1 A 

M. 

0.0087, 




0DLTR1B 

S» 

-0.0214, 




OBLTR1C 

e 

0.4. 




0LCSR2 

at 

5.73, 




0DLTR2A 

s 

0.0037, 




ODLTR2B 

ac 

-0.0214, 




ODLTR2C 

as 

0.4, 




0LCSR3 

as 

5.73, 




0DLTR3A 

as 

0.0087, 




0BLTR3B 

as 

-0.0216, 



, 

0BLTR3C 

j& 

0.4, 




OLCSR4 

s 

5.73, 




0BLTR4A 

=s 

0.003', 




0DLTR4B 

as 

-0.0216, 




0BLTR4C 

04END 

35 

0.4, 




14NPAR0CN 





OLCSP1 

at 

5,73, 




ODLTP1A 

as 

0.0087, 




ODLTF1B 

as 

-0.0216, 




0BLTP1C 

J* 

0.4. 




0L.CSP2 

sa 

5.73. 




0DL.TP2A 

S= 

0.0087, 




O0LTP28 

35 

—0. 0216, 




O0LTP2C 

» 

0.4, 




0LCSP3 

s 

5.73, 




O0LTF3A 

* 

0.0087, 




0DLTP3B 

= 

-0.0216, 




ODLTP3C 

= 

0.4, 




0LCSP4 

= 

5. 73, 




0DLTP4A 

as 

0.0087, 




OBLTP4B 

s 

-0.0216, 



. 

ODLTP4C 

04END 

= 

0.4, 




14NFAR0CN 





OXIJUAFl 

= 

-0.022, 




0YVVAF1 

s 

-0.201, 




OZUWAF1 

= 

-0.646, 




OXUUAF2 

s 

-0.022, 




OYVVAF2 

s 

-0.201, 



i i 

0ZWWAF2 

a 

-0.644, 




0XUUAF3 

= 

-0.022, 




0YVVAF3 

2S 

-0.201, 




0ZWWAF3 

ss 

-0.646, 




0XUUAF4 

s 

-0.022. 




0YWAF4 

ss 

-0.201, 




0ZWWAF4 

04END 

as 

-0.646, 




14NHDTDRV 





OXUDOTH 

= 

—663. 33, 




OYVBOTH 

=s 

-2600.02, 




OZWDOTH 

2 . 

-2680.02, 





1 


O 


TR-1151-2-IV 


C-6 



ARODTA (Continued) 


***WLMeS|S 

°* POOfi OUAlfTV 


OLPBOTH 

OMODOTH 

ONRDOTH 

04EN0 

14NTDTDRV 

OYVDOTT 

OZUDOTT 

OLVDOTT 

OLPDOTT 

OMQDOTT 

ONRDOTT 

0*ENP 

14NHDRV8 

OXUUABH 

OXOWH 

OXRVH 

OYWAfeH 

OYRRABH 

OYPWH 

OYRUH 

OYRVABH 

OZWWABH 

OZOCABH 

OZPVH 

OZOUH 

OZOWABH 

OLPPABH 

OLPUABH 

OLVWH 

OLOBRH 

OLRBQH 

OMOOABH 

OMUWH 

OMRBPH 

OMPBRH 

OMOUABH 

ONRRABH 

ONUVH 

ONPBCSH 

ONOBPH 

ONRVABH 

04END 

14NTDRVS 

OXUUABT 

OYWABT 

OYPPABT 

OYAPVST 

OYBVSQT 

OYBSVST 

OYAPSVS 

OZWWABT 

OZAVSOT 

OZASVST 

OLVV'ABT 

OLPPABT 

OLAPVST 

OLBVSQT 

OLBAVST 

0LAP8VS 

04END 

14NTPARAM 

OLAMTXQ « 


0 . 0 . 

-3.61E06. 

-3.61E06. 


-48V. 4, 

-605. . 

-9787.2. 

-3.866E03. 

-3891.0, 

-3891.0. 


-0.4136. 

-2600.02. 

2600.02. 

-28.042. 

0 . 0 . 

2600.02. 

-663.38. 

0 . 0 . 

-28.042. 

0 . 0 . 

-2600.02. 

663.38. 

0 . 0 . 

-1.3141E04. 

0 . 0 . 

0 . 0 . 

-3.61E6. 

3.61E6. 

-S.22E06. 

1452.48. 

0 . 0 . 

3.61E06, 

-2. 017E05. 
-S.22E06. 
-1452.48. 
-3.61E6. 
0.0. 

-2.017E05. 


-O. 1379, 

-2.4458, 

-3233. 1. 

-1.467, 

-2.67. 

-1.7343. 

-2.939. 

-2.4458. 

-4. 141. 

-0.400. 

-4.S9. 

-1 . 707E05. 

-77.4, 

-3.03. 

-1.52. 

-155.1. 


0.7, 
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ARODTA (Concluded) 


OLAMTXR 

* 0.7. 

OLAMTZQ 

“ 1.0. 

OAL1T 

* 0.5236. 

0AL2T 

= 0.6981, 

OBETA1T 

* 0.5236, 

0BETA2T 

* 0.6981, 

OALP1T 

= 0.5236, 

OALP2T 

* 0.6981, 

0*END 


KNTAUTS 


OTAUA 

= 0.5, 

OTAUE 

* 0.5, 

OTAUR 

“ 0.5, 

0*END 
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Propeller-Rotor Limits (PLMDTA) Date File 


1SNRTRMSD 
OOMEGR1 - 23.25. 
OOMEGR2 - 23.25. 
OOHEOR3 - 23.25. 
OOHEGR4 - 23.25. 
0*END 
1SNPTRNSD 

OOMEGP 1 - 125.66. 

00MEGP2 - 125.66. 
OOMEGP3 - 125.66. 
00HEGP4 « 125.66. 
OSEND 
1SNMECLIM 
OTHERMX ■ 0.5. 
0A1SRMX - 0.5. 
0B1SRMX = 0.5. 
OTHEPMX - 0.5. 
ODLALMX =1.0. 
ODLELMX = 1.0. 
ODLRDMX = 1.0. 
OSEND 
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Interference Constants (IFCDTA) Data File 


1SNSHDRCN 
OBUK1R1 - 

1.743, 

0BWK2R1 

* 

2.9671, 

OMXBDRl 

m 

0.83, 

OLWK1R1 

m 

1.31, 

0LWK2R1 

s 

2.8798, 

OMXLBR1 

3 

0.83, 

OBWK1R2 

3 

3.3161, 

0BWK2R2 

3 

4.5379. 

0MXBDR2 

= 

0.83, 

0LWK1R2 

S 

3.4034. 

OLWK2R2 

* 

4.9742, 

0MXLDR2 

s 

0.85, 

0BWK1R3 

= 

0. 1745, 

0BWK2R3 

= 

1.3963, 

0MXBBR3 

* 

0.85, 

OLWIK1R3 

= 

1.31, 

0LWK2R3 

= 

2.8798, 

0MXLDR3 

= 

0.85, 

0BWK1R4 

= 

4.8869, 

0BWK2R4 

= 

6. 1087, 

0MXBDR4 

= 

0.83, 

0LWK1R4 

= 

3.4034, 

OLWK2R4 

= 

4.9742, 

0MXLBR4 

as 

0.85, 

0*END 
1 SNKHR 
0KHRA1 


12.0. 

OKHRB1 

= 

0.0333, 

0KHRA2 

= 

12.0, 

OKHRB2 

= 

0. 0333. 

0KHRA3 

= 

12. 0, 

0KHRB3 

= 

0.0333, 

0KHRA4 

SS 

12.0, 

0KHRB4 

= 

0.0333, 

09END 

1SNKCR 

OKC'Rl 


-2.0, 

0KGR2 

SS 

-2.0, 

0KGR3 

= 

-2.0, 

0K0R4 

* 

-2.0, 

0*END 
1SNSHDPCN 
OBUIK1P1 = 

1.745, 

0BWh'2Pl 

s 

2.9671, 

OMXBDPl 

= 

0 . 85 , 

0LWK1P1 

= 

1.31, 

0LWK2P1 

2 

2.8798, 

OMXLBP1 

= 

0.85, 

0BWK1P2 

= 

3.3161, 

0BWK2P2 

= 

4.5379, 

0KXBBP2 

= 

0.85, 

0LW1'1P2 

= 

3.4034, 

OLWK2P2 

= 

4.9742, 

0MXLDP2 

= 

0.35. 

OBWK1P3 


0. 1745, 

OBWt 2P3 

= 

1.3963, 

0MXBBP3 

= 

0.85, 

OLWriPS 

= 

1.31, 

0LWK2P3 

= 

2.8798, 
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0MXLDP3 

a 

0.85. 

0BWK1P4 

a 

4.8869. 

OBWK2P4 

■ 

6. 1087. 

0MXBDP4 

a 

0.85. 

0LWK1P4 

m 

3.4034. 

OLWK2P4 

m 

4.9742. 

0MXLDP4 

0*END 

14NKHP 

m 

0.85. 

OKHPA1 

m 

12.0, 

OKHPB1 

a 

0.0333. 

0KHPA2 

* 

12.0, 

0KHPB2 

a 

0.0333, 

0KHPA3 

* 

12.0, 

0KHPB3 

a 

0.0333. 

0KHPA4 

a 

12.0, 

OKHPB4 

0*END 

16NKRP 

a 

0.0333. 

OKRP1 

a 

1.6, 

0KRP2 

m 

1.6, 

0KRP3 

a 

1.6. 

0KRP4 

04END 

14NKGP 


1.6, 

OKGF1 

a 

-2.0, 

0KGP2 

a 

-2.0, 

0KGP3 

a 

-2.0. 

0KGP4 » 

0*EN0 

1*NSHDFCN 

-2.0, 

OBWK1F1 

a 

1.745, 

OBWK2F1 

a 

2.9671, 

OMXBDF1 

a 

0.85, 

OLWk'lFl 

M 

1.31, 

0LWK2F1 

a 

2.8798, 

OMXLBF1 

a 

0.85, 

0BWK1F2 

a 

3.3161, 

0BWK2F2 

as 

4.5379, 

0MXBDF2 

a 

0.85, 

0LWK1F2 

a 

3.4034, 

OLWK2F2 

a 

4.9742, 

0MXLDF2 

a 

0.85, 

0BWK1F3 

a 

0. 1745, 

OBUK2F3 

a 

1.3963, 

0MXBDF3 

a 

0.85, 

0LWK1F3 

a 

1.31, 

0LWK2F3 

a 

2.8798, 

0MXLDF3 

a 

0.85, 

0BWK1F4 

a 

4.8S69, 

0BWK2F4 

a 

6.1087, 

OMXBDF4 

a 

0.85, 

0UWK1F4 

a 

3.4034, 

0LWK2F4 

s 

4.9742, 

0MXLDF4 
0*END 
1 *NKRF 

a 

0.S5, 

OKRF1 

a 

1.6. 

0KRF2 

a 

1.6, 

0KRF3 

a 

1.6, 

0KRF4 

0*END 

a 

1.6. 
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IFCDTA (Continued) 


04NKPF 
OKPFl » 
0KPF2 ■» 
0KPF3 
0KPF4 
0*END 
ltNKGHCN 
OKGHA 
OKGHB 
0*END 
1SNKRH 
OKRHA1 = 
OKRHB1 ■ 
OKRHC1 - 
OKRHDl - 
OKRHEl = 
0KRHA2 * 
0KRHB2 - 
0KRHC2 * 
0KRHD2 » 
OKRHE2 = 
0KRHA3 = 
OKRHB3 = 
0KRHC3 =* 
OKRHD3 « 
OKRHE3 * 
0KRHA4 ■ 
OKRHB4 = 
0KRHC4 = 
OKRHD4 * 
OKRHE4 * 
04END 
14NKPH 
0KPHA1 = 
OKPHBl ■ 
OKPHCl = 
OKPHD1 » 
OKPHE1 * 
0KPHA2 » 
0KPHB2 *= 
0KPHC2 * 
0KPHB2 = 
0KPHE2 = 
0KPHA3 o 
OH PHB3 * 
0KPHC3 = 
0KPHB3 * 
0KPHE3 » 
OKPHA4 * 
0KFHB4 * 
0KPHC4 * 
OKPHD4 * 
0FPHE4 * 
Ci*END 
1 *NKRT 
OKRTA1 - 
0KR1B1 =» 
0KRTC1 » 
OKRTA2 = 
0KRTB2 * 
0KRTC2 - 
0KRTA3 - 


1 . 6 , 

1 . 6 . 

1 . 6 . 

1 . 6 * 


-4. 10. 
-4.10. 


0 . 0 . 
l.OE-4. 
0 . 2 . 
-0.043, 
0.0333, 
0 . 0 . 
l.OE-4. 
0 . 2 . 
0.043, 
0. 0333, 
0 . 0 , 
l.OE-4, 
- 0 . 2 , 
-0.043. 
0.0333, 
0 . 0 . 
l.OE-4, 
- 0 . 2 , 
0.043, 
0.0333, 


0 . 0 , 

5.39E-6, 

0.0109, 

-0.00236. 

0.00133, 

0 . 0 , 

3.3*£-6, 

0.0109, 

-0.00236, 

0.00183, 

0 . 0 , 

3.39E-6, 

-0.0109, 

-0.00236. 

0.00133, 

0 . 0 . 

3 . 39E-6 , 
-0.0109, 
-0.00236, 
0.00183, 


1.4E-2, 

-3.7E-3, 

3. IE-3, 

1.4E-2, 

5.7E-3, 

5. IE-3, 

3.04E-2, 
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T.FCDTA (Concluded) 


OKRT83 - 

-1.24E-2. 

0KRTC3 * 

1. IE-2. 

OKRTA4 - 

3.04E-2. 

OKRTB4 - 

1.24E-2. 

0KRTC4 - 

1.1E-2, 

04END 

14NKPT 

OKPTA1 - 

7.6E-4, 

OKPTB1 - 

-3.07E-4. 

OKPTC1 - 

2.75E-4, 

OKPTA2 - 

7.6E-4, 

0KPTB2 * 

3.07E-4. 

OKPTC2 - 

2.7SE-4, 

0KPTA3 - 

1.64E-3. 

OKPTB3 * 

-6. 68E-4. 

0KPTC3 - 

3.93E-4. 

0KPTA4 * 

1.64E-3, 

0KPTB4 - 

6.&3E-4, 

OKPTC4 = 

5.93E-4. 

04END 

1SNKGT 

OKGTA 

-51.77, 

OKGTB = 

0* 

0*END 
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Trim Conditions (TSMDTA) Data File 


SUBROUTINE 

14NINSTAT 

INST AT 

OVHUL 

■X 

14.0. 0.0, 0.0, 

OHULPOS 

m 

0.0 ,0.0, -1000. 0 

OHULELR 

a 

0.0, 0.0, 0.0. 

OHULEUL 

0*END 

a 

0.0, 0.0, 0.0, 

SUBROUTINE 

14NATMOS 

IN ATMOS 

OAIRDEN 

a 

0.002378, 

ODENRAT 

a 

1.0, 

OORAV 

= 

32.174, 

OVUIINO - 

04END 

ltNSTABDV 

—30.0, 0.0, 0.0, 

ODERVFL 

= 

T, 

OAMATFL 

3 

T. 

OBMATFL 

3 

T, 

OBPMTFL 

= 

T, 

OCMATFL 

= 

T, 

OCFMTFL 

0*END 

= 

T, 
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Tine History Parameter (HISBTA) Data File 


1SNFCSLIM 


OU1LM 

m 

0.25. 

OULLM 

* 

0.4. 

OVILM 

m 

0.4, 

OVLLM 

m 

0.45. 

OHDTILM 

m 

0.35. 

OHDTU.M 

m 

0.4. 

OPHIILM 

m 

0.35, 

OPHILLM 

m 

0.4, 

OTHEILM 

SE 

0.35, 

OTHELLM 

at 

0.4, 

OR ILK 

as 

0.35, 

ORLLM 

ae 

0.4, 

0*END 



1 SNCLOSLP 


OIJLPFLG 

* 

T. 

OVLPFLG 

* 

T. 

OHDTLPF 

M 

T, 

OPLPFLG 

« 

T, 

OQLPFLG 

as 

T. 

OTRTLPF 

St 

T , 

OSEND 



1SNFDBKFL 


OUFDBK 

*c 

T, 

OVFDBK 

s 

T, 

ORFDBK 

* 

T. 

OSEND 



1SNFCSGNS 


OKUSPED 

* 

0. 129. 

OK IU 

B 

0.01. 

OTAXAC 

at 

0.0, 

OKVSPED 

* 

0.30. 

OKI V 

is 

0.01, 

OTAYAC 

a 

0. , 

OKHDOT 

m 

0.0222, 

OKIHDOT 

m 

0.053. 

OTAZAC 

at 

0. , 

Of 'PH I 

ae 

0.218, 

OKIPHI 

as 

0. 14. 

OTROLRT 

SB 

1.335, 

OKTHETA 

at 

0.476, 

OKITHET 

n 

0.1, 

OTPTHRT 

ae 

2. 48, 

OKTRAT 

m 

7.08, 

OKIR 

ae 

0.01, 

OSEND 



1SNPOSHCS 


0P08HTI 

m ; 

2000.0, 

0F03HT2 

a ; 

2200.0, 

OKX 

a 

1.0, 

OKY 

as 

0.2, 

OKH 

* 

1.0. 

OKPSI 

m 

1.0, 

OSEND 



1 SNR3EN! 

IR 


OHACELC 

e 

0.0- 0 

ORVSNLC 

* 

0.0. 0 

OSEND 



1SNRSWASH 


OPT CONI 

-,r 

2000.0 
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HISDTA (Continued) 


0HTC0H2 

» 2200.0, 

UDTHER1 

« 0. 1, 

0DA1SR1 

• c.O, 

006 1 SRI 

a 0.0, 

0DTHER2 

■ 0. 1, 

0DA1SR2 

- 0.0, 

0PB1SR2 

• 0.0, 

0DTHER3 

» 0. It 

0DA1SR3 

* 0.0, 

0DB1SR3 

* 0.0, 

00THER4 

•0.1, 

OOA1SR4 

a 0.0, 

0DB1SR4 

« 0.0, 

0*END 


ItNPFETHR 

0PTC0M1 

a 2000.0. 

0PTC0M2 

- 2200.0, 

0DTHEP1 

*0,1, 

00THEP2 

*0.1, 

0DTHEP3 

* 0. 1, 

0DTHEP4 

a 0.1. 

0*END 


1SMLNKC0M 

OLKTCMl 

a 2000.0, 

0LKTCM2 

* 2200.0, 

OOUDCNL 

» 0.0, 

ODVDCNL 

“ 0.0, 

ODUtiCNL 

= 0.0, 

ODPCNTL 

* 0.0, 

ODOCNTL 

* 0.0, 

ODRCNTL 

a 0.0. 


0*END 
I*NTDERX 
OTTCOM1 = 2000.0, 
0TTC0M2 i 2200.0, 
ODDLTAL « 0.0, 
ODDLTEL * 0.0, 
ODOLTRD * 0.0, 

0*END 
1 *NCGMAND 

UCMD * i.O, 30,0, 
VCMD * 1.0, 0.0, 

2.0, 4.0, 
HDTCMD » 1.0, 5.0, 
PHICMD * 1.0, 0.0, 

2.0, 0.2, 
THECMD * 1.0, 0.1, 
TRTCMD * 1.0, 0,0, 

2.0, 0.3. 

0*END 

SUBROUTINE INGUST 
1 SNHC'COfl 

0HT10ST ■ 2000.0. 
0HT2GST a 2200.0, 
OUHGrtAX a o.O. 
OVHGMAX « 0.0. 
OWHOriAX ■ 0.0, 
OPHoMAX * 0.0, 
OOHGMAX * 0.0, 
ORHGMAX o.O. 
ODUXHMX * 0.0, 
OOUYHMX » 0.0, 
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c 


HISDTA (Concluded) 


ODVYHMX 

■ 

0.0, 

0*END 



ISNTGCOM 


OTTIOST 

t= 

2000.0 

OTT2GST 

B 

2200.0 

0UT6MAX 

at 

0.0. 

OVTGHAX 

s 

0.0, 

OWTGHAX 

- 

0.0. 

OPTGMAX 

B 

0.0. 

OGTGMAX 

* 

0.0. 

ORTGMAX 

B 

0. 1 j » 

ODUXTMX 

= 

0.0, 

ODUYTMX 

= 

0.0, 

O0VYTMX 

= 

0.0. 

0*ENE 



14NLP0C0H 


OL1T1GT 

= 

2000. , 

0L1T2GT 

- 

2200., 

OUL1GMX 

S 

0.0, 

OVL1GMX 

= 

0.0, 

GWLIOMX 

sa 

0.0. 

0L2T1GT 

=5 

2000.0, 

OL2T2GT 

=6 

2200.0 

0UL2GMX 

a 

0.0, 

OVL2GMX 

= 

0.0, 

0WL2GMX 

=6 

0.0, 

OL3T1GT 

a 

2000., 

OL3T2GT 

a 

2200. , 

CHJL3GMX 

= 

0.0, 

OVLS'GHX 

a 

0.0, 

0WL3GMX 

= 

0.0, 

0L4T1GT 

a 

2000.0, 

OL4T2GT 

a 

2200.0 

0UL4GMX 

a 

0.0, 

OVL4GMX 

SB 

0.0, 

0Hi*4GMX 

= 

0.0, 

04END 



1SNGSTRNG 


OGSTFLG 

— Ft 

OGSTSCF 

= \ 

L . 0, 

0*END 



1 *NP?RCi 

.C 


ORFSRCX 

= 100.0, 

ORASRCX 

= - 

-100.0, 

ORSORCY 

= 100.0, 

04ENP 



SUBROUTINE 

INSTEP 

1*NIN:TEP 


OTIMSTP 

s 

0.5, 

Or I NS: P 

= 

0.05, 

OTPRINT 

= 

1.0, 

OTSIM 

= 

5.0, 

OIE.N'C 
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payload (PAYDTA) Data File 


1SNPAYLOD 


OPAYLTH » 

30.0. 

OPAYDTH « 

12.0. 

OPAYVOL = 

11520.0. 

OPAYARA = 

144.0. 

OPAYID = 

1. 

OSEND 


1SNRPTCH 


7RPT CHI = 

40.0. 0.0. —6. 0. 

0RPTCH2 = 

40.0. 0.0. “6.0. 

ORPTCH3 = 

“40.0. 0.0. “6.0. 

0RPTCH4 = 

“40.0* 0.0. “6.0. 

OSEND 


1SNRATHP 


ORATHP1 = 

36.0. 0.0. 50.0. 

0RATHP2 * 

36.0. 0.0. 50.0, 

0RATHP3 = 

-36.0. 0.0. 50.0. 

0RATHP4 = 

-36.0. 0.0, 50.0 

OSEND 


1SNUSCLTH 


OUSLTH 1 = 

20.0. 

0USLTH2 = 

20.0. 

0USLTH3 = 

1S.0. 

0UCLTH4 = 

1S.0, 

OSEND 


iSNRPAYCG 


ORPAYCQ = 

0.0, 0.0, 0.0. 

('♦END 


1SNMASPAY 


OMASPAY = 

1243.24. 

OIPAYXX = 

2*337. S, 

OIPAVYY = 

6 7 7‘?80. 2, 

OIPACZZ = 

677*80.2, 

OIPAYXZ = 

0.0. 

OSEND 


ISNCABLr 


o>'ablk:i = 

62000.0, 

00ABLK2 = 

0.0, 

0CABLK3 = 

62000.0. 

0CABLK4 = 

0.0, 

OSEND 


1 SNCABLC 


OCABLC1 = 

2436.0, 

0CABLC2 = 

0.0, 

0CABLC3 = 

2486. 

0CABLC4 = 

0.0, 

OSEND 


1SNPDRV3 


OXUUABP = 

-0.2354, 

OYVVABP = 

-2.S54, 

OZWWABP = 

-2.854, 

ONUVP = 

-20.0, 

OLPPABP = 

0.0, 

OMQQABP = 

-1.0E04, 

ONRRABP = 

- 1 . 0EO4 , 

OSEND 


lfNINDPST 


ODVPYLD = 

0.1, 0.2, 0.3, 

ODHRPYL = 

0.4, 0.5, 0.6, 

ODPYELR = 

0.01, 02, 0.03, 
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PAYDTA (Concluded) 


ODPYEUL » 0.04. 0,03. 0.06, 

OSEND 

1SNPYGC0M 

0PYT1GT = 40.0, 

0PYT2GT * 50.0, 

OUPYGMX » 0.0. 

OVPYGMX * 0.0, 

OWPYGMX * 0.0. 

OPPYGMX = 0.0, 

OOPYGMX >0.5, 

ORPYGMX * 0.0, 

OSEND 
1 SNPGSTRN 
OPGSTFL = T, 

OPGVSCP =0.1, 

OPGOi-CF = 0.1, 

OSEND 
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1*NCALMHD 
OPSIO = O.O. 

0*END 
t*NTSDEFL 
ODELTAL * 0.0. 

OOEUTEL * 0.0. 

ODELTRD ■ 0.0. 

0*END 

1*NINDPST 

ODHLEUL =• 0.0. 0.0, 0.0. 
0*END 
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Gust String (RGl - RG6) Data File 


0 . 0 , 

0.5, 

1 . 0 , 

1.5, 

2 . 0 , 

2.5, 


2 . 1 , 

2.5, 

2.4, 

1.9, 

0.3, 

0.0 


- 1 . 2 , 

0 . 0 , 

1 . 1 . 

1.5, 

0.9, 

0 . 0 , 


0.0 

0.5 

1.0 

1.2 

0.4 

0.0 


* 
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Vehicle Output Variables Code Numbers (OUTLST) Data File 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

240 

241 

115 

116 

117 

118 
11? 
120 

0 139 

140 

141 
121 
122 

123 

124 

125 

126 
296 
2-37 
293 

302 

303 

304 

305 

306 
807 
127 
123 

129 

130 

131 

132 

142 

143 

144 

133 

134 

135 

136 

137 
133 
2*9 

300 

301 
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OUTLST (Continued) 


303 

309 

310 
149 

170 

171 

173 

174 
177 
237 
233 
239 
295 

144 
147 

145 

172 

173 

174 

73 

74 

74 

77 

75 

78 

273 
243 

249 

250 

252 

253 

254 
->40 

243 

244 

245 
244 
247 

251 

255 
262 

274 

275 

276 
16 
17 
13 

151 

152 

153 

145 

146 

147 
143 

149 

150 

55 

56 

57 

58 


t 
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OUTLST (Continued) 


60 

289 

290 

291 

292 
•^0*1 

294 

154 

155 

156 

157 

158 

159 

49 

50 

51 

52 

53 

54 

256 

257 
253 

259 

260 
261 

103 

104 

105 

106 

107 

108 

19 

20 
21 
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24 

31 

32 

33 

34 

35 

36 
109 
1 10 
111 
112 

113 

114 

67 

68 

69 

70 

71 

72 

214 

215 

216 
217 

«•* 4 o 

4- A O 

219 

311 
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OUTLST (Continued) 


312 

313 

314 

315 

316 
160 
161 
162 

163 

164 

165 
61 
62 
6C 

64 

65 

66 

91 

92 
?3 

94 

95 

96 

25 

26 
27 
23 

29 

30 

40 

41 

42 
37 
33 
39 

97 

Qg 

99 

100 


101 

102 

43 

44 

45 

46 

47 

48 

79 

80 

31 

32 

33 

34 

85 

86 
37 
33 
39 
90 

231 

^•5 
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OUTLST (Continued) 


i 

i 



234 

233 

234 , 

233 
284 
283 

234 
28 ? 
283 
277 
273 
273 


230 

281 

282 

190 

191 

192 

193 

194 
193 
224 

223 

224 
227 

178 

179 

180 
131 
182 

183 

184 
135 
186 
137 
188 
189 
223 


230 

202 

203 

204 

205 

206 
207 
220 
221 

223 

203 

209 

210 
211 
212 
213 
194 
197 
19® 
199 


200 

201 
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OUTLST (Continued) 


266 

267 

263 

263 

264 
263 

269 

270 

271 
000 

1 

2 

3 

4 

5 

6 
7 
3 
9 

10 

11 

12 

95 

96 

129 

130 

131 
33 

84 

85 

86 
87 
S3 

36 

37 
33 

70 

71 

72 

39 

40 

41 
122 

123 

124 

125 

126 
127 
117 
113 

119 
111 
112 

113 

114 

115 

116 
93 

120 
97 

100 

121 
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OUTLST (Continued) 


99 

7 ? 

31 

32 
80 

74 

75 

76 

19 

20 
21 
22 

77 
73 
73 

30 

31 

23 

24 
43 

49 

50 
60 
61 
62 

32 

33 

45 

46 

47 
57 
5S 
5 ? 

42 

43 

44 
"54 
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56 

147 

143 

14 * 

150 

151 

152 

153 

51 

52 

53 

63 

64 

65 
39 

90 

91 

92 

93 

94 
145 

139 

140 

141 
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OUTLST (Concluded) 


138 

142 

143 

144 

132 

133 

134 

135 

136 

137 

13 

14 

15 

16 

17 

18 
27 
23 
29 
66 

67 
101 
102 

105 

106 

107 

25 

26 

68 
69 

103 

104 

108 

109 

110 

34 

35 
128 
146 
000 
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Payload Output Variables Code Nunbers (PYOUTL) Data Pile 


1 

2 

3 

4 
3 
6 
7 
3 
9 

10 

11 

12 

13 

14 
13 
16 
17 
13 

19 

20 
21 

35 

36 
57 
53 
39 
60 
49 

30 

31 
»<“» 

33 

34 
34 
33 

36 

37 
33 

39 

40 

41 

42 

43 

44 
43 

46 

47 
43 
23 

29 

30 

31 

32 

33 
22 

23 

24 
23 
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PYOUTL (Concluded) 


26 

27 

OOO 

7 

8 
9 
1 
2 

3 

4 

5 

6 

13 

14 

15 

,00 
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IX D 


OQTKT HiTOIJBI 

This table con tains all the output listing variable oases, their 
descriptions, and the corresponding engineering ayebole vs*d in the 
Technical Manual . These are tables listing variables pertaining to the 
hull assembly, the LPtJs, the payload, and the payload suspension cables. 

This appendix gives a listing of Output Code Nuebers and the associ- 
ated listing labels, description, and engineering syehols. Bach aet of 
tables is followed by an alphabetised listing with which the user can 
look up the appropriate code masher then the code nunber can be used to 
identify the output variable with the description and engineering syebol 
given in the chart. 
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TAILS D-l. BOLL ASSEMBLY VARIABLES 


CODE 

NUMBER 

OUTPUT 

LABEL 


DESCRIPTION 

I 

U 


Velocity vector of the hall c.g. 

2 

V 



3 

V 



A 

P 


Hull angular velocity vector 

5 

Q 



6 

R 



7 

X 


Bull c.g. reference oxen Inertial 

S 

Y 


poaltloo 

9 

Z 



10 

PHI 


Euler anglea of hull c.g. 

11 

THETA 



12 

PSI 



13 

AXCGG 


Bull c.g. Inertial acceleration x 

14 

AYCGG 


Hull c.g. Inertial acceleration y 

15 

AZCGG 


Hull c.g* Inertial acceleration i 

16 

RHBFOR: 

X 

Total hull buoyancy force vector 

17 


Y 

at the center of volune Including 

18 


Z 

aerostatic, gust acceleration, and 
gust gradient effecte 

19 

RHOAF: 

X 

Bull only aerodynanlc force vector 

20 


Y 

at the center of volune Including 

21 


Z 

all right hand aide tens except 
buoyancy effects 

22 

RHOAMO: 

X 

Hull only aerodynanlc soeent vector 

23 


Y 

at the CV including all right hand 

24 


Z 

side terns except buoyancy effects 

25 

RTOAF: 

X 

Tall only aerodynanlc force vector 

26 


Y 

at the tall reference center, right 

27 


Z 

hand aide terns 

28 

RTOAMO: 

X 

Tall only aerodynanlc sonant vector 

29 


Y 

at the tall reference center, right 

30 


Z 

hand side terns 

31 

HO ABF: 

X 

Hull only aero-buoyancy force vector 

32 


Y 

at the hull c.g*, all right hand 

33 


Z 

side terns including buoyancy 


ENGINEERING 

SYMBOLS 

Xh 

Sh 

Si 

h 

DI 

i/s[ai + 

(a * Xh)l 

EsfgdJJ cv 

Ispgd£ cv 

XsfgdJ* 

ISFGDh 1 

fHAB h 
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CODE 

NUMBER 

OUTPUT 

LABEL 


DESCRIPTION 

ENGINEERING 

SYMBOLS 

34 

HOABMO: 

X 

Hull only aero-buoyancy aoaant vector 


35 


Y 

at the hull c.g., all right hand alda 

lHABh 

36 


Z 

tana Including buoyancy 

37 

TOAMOK: 

X 

Tall only aerodynamic aoaant vactor 


38 


T 

about hull c«g>, all right hand alda 

SlAh 

39 


Z 

teraa 

40 

TOAFOR: 

X 

Tall only aerodynamic force vactor 


41 


T 

at hull c.g., all right hand alda 

frAn 

42 


Z 

teraa 

43 

HABFOR: 

X 

Hull aero-buoyancy force vector at 


44 


Y 

hull c.g., hull and tall right hand 

“ SHAD*, 

45 


Z 

8lde teraa 

46 

HABMOM: 

X 

Hull aero-buoyancy aoaent vector at 


47 


Y 

hull c.g., hull and tall right hand 

lAfa " lHADh 

48 


Z 

aide teraa 

49 

RHOGFO: 

X 

Hull only gust derivative force 

EgdIT 

50 


Y 

vector at hull center of volume 

51 


Z 


52 

RHOGMO: 

X 

Hull only gust derivative aoaent 

Igd£ cv 

53 


Y 

vector at hull center of voluae 

54 


Z 


55 

RHOVfFO: 

X 

Hull only steady flow forces acting 

£sf£ cv 

56 


Y 

at hull center of voluae 

57 


Z 



58 

RHOWMO: 

X 

Hull only steady flow moments about 

1sf!J cv 

59 


Y 

hull center of voluae 

60 


Z 



61 

RTOGFO: 

X 

Tall only gust derivative force 

?GDh C 

62 


Y 

vector at tail centroid 

63 


Z 


64 

RTOGMO: 

X 

Tail only gust derivative aoaent 

IgdJ* 

65 


Y 

vector about tail centroid 

66 


Z 


67 

TXFOR 


Tail X-Force 

*t 

68 

TSYFOR 


Tail static Y-Force 

Y ‘s 

69 

TDYFOR 


Tall dynamic Y-Force 

Y td 


TR-1 151-2- IV 
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CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

70 

TS2F0R 


Tail static Z-Force 

Zt 

71 

TSLMOM 


Tail static rolling moment 

^s 

72 

TDLMOM 


Tail dynamic rolling moment 

**8 

73 

ALT 


Tail angle of attack 

a 

74 

BETAT 


Tail angle of slides lip 

3 

75 

ALPT 


Tail rolling angle of attack 

“P 

76 

PALT 


Supplementary tail angle of attack 

o' 

77 

PBETAT 


Supplementary tail angle of slideslip 

3' 

78 

PALPT 


Supplementary tail rolling angle of 
attack 

°P 

79 

HBACFO: 

X 

Hull boiy axis acceleration force 


80 


Y 

vector 

ZHADh 

81 


Z 


82 

HBACMO : 

X 

Hull body axis acceleration moment 


83 


Y 

vector 

lHAD h 

84 


Z 



85 

HTOTAF: 

X 

Hull total aerodynamic force vector 


86 


Y 



87 


Z 



88 

HTOTAM: 

X 

Hull total aerodynamic moment vector 


89 


Y 


lA h 

90 


Z 



91 

TCACFO : 

X 

Tail centroid acceleration force 

EadJ* 

92 


Y 

vector 

93 


Z 



94 

TCACMO : 

X 

Tail centroid acceleration force 

IadS* 

95 


Y 

vector 

96 


Z 


97 

TOTAFO : 

X 

Tail only total aerodynamic force 


98 


Y 


99 


Z 




TR-1151-2-IV 


D-4 



CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

100 

TOT AMO: 

X 

Tail only total aerodynamic moment 


101 


Y 

vector 


102 


Z 



103 

HCACFO: 

X 

Hull only center of volume axis 


104 


Y 

acceleration force vector 

105 


Z 


106 

HCACMO: 

X 

Hull only center of volume axis 


107 


Y 

acceleration moment vector 

108 


Z 


109 

HOTAFO: 

X 

Hull only total aerodynamic force 

E*h cv 

110 


Y 

vector 

111 


Z 


112 

HOTAMO: 

X 

Hull only total aerodynamic moment 

lAh CV 

113 


Y 

vector 

114 


Z 


115 

VHGUST: 

X 

Hull CV linear gust velocity vector 

..am cv 

116 


Y 


Yh 

117 


Z 



118 

OHGUST : 

X 

Hull CV angular gust velocity vector 

am cv 

119 


Y 


!Ai 

120 


Z 



121 

VDRHGT: 

X 

Hull CV gust linear acceleration 

•am cv 

Yh 

122 


Y 

measured in hull c.g. reference axis 

123 


Z 


124 

ODHGST: 

X 

Hull CV angular gust acceleration 

°am cv 

125 


Y 

measured in hull c.g. axis 

<Si 

126 


Z 



127 

VTGUST: 

X 

Tail centroid linear gusts velocity 

am t 

Yh 

128 


Y 

vector 

129 


Z 



130 

OTGUST : 

X 

Tail centroid angular gust velocity 

am t 

131 


Y 

vector 

132 


Z 



133 

VDRTGT : 

X 

Tail centroid linear acceleration 


134 


Y 

measured in hull c.g. reference axis 

Yh m C 

135 


Z 
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CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

136 

ODTGST: 

X 

Tall CV angular gust acceleration 

Oam t 

137 


Y 

measured In hull c.g. axis 

ttU k 

138 


Z 


139 

DUGDXH 


Derivative of hull u-gust with hull 
x-locatlon 

.am cv . . 

/ 3x 

140 

DUGDYH 


Derivative of hull u-gust with hull 
y-locatlon 

. am cv . „ 

Buh / ay 

141 

DVGDYK 


Derivative of. hull v-gust with hull 
y-location 

. am cv . . 
Bv h /3y 

142 

DL'JLXT 


Derivative of tr ‘ 1 u-gust with tail 
x-location 

.an t., 
3uh / 3x 

143 

DUGDYT 


Derivative of tail u-gust with tail 
y-location 

3uh / 3y 

144 

DVGDYT 


Derivative of tail v-gust with tail 
y-location 

. am t . 
3vh /3y 

145 

GAHBFO: 

X 

Hull buoyancy force vector from gust 

HGABh CV 

146 


Y 

accelerations 

147 


Z 


148 

GGHBFO : 

X 

Hull buoyancy force vector from gust 

£ggb|} cv 

149 


Y 

gradients 

150 


Z 


151 

STATBF : 

X 

Hull aero-static buoyanc force 

2sb{J cv 

152 


Y 

vector 

153 


Z 



154 

HGGAMF: 

X 

Hull gust-gradient force vector 

Igg£ cv 

155 


Y 


156 


Z 


157 

HGGAMM: 

X 

Hull gust-gradient moment vector 

Igg£ cv 

158 


Y 

159 


Z 


160 

TGGAMF: 

X 

Tail gust-gradient force vector 

ZggJ} 1 

161 


Y 


162 


Z 



163 

TGGAMM: 

X 

Tail gust-gradient moment vector 

Igg^ 

164 


Y 


165 


Z 
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CODE 

NUMBER 

OUTPUT 

LABEL 


DESCRIPTION 

ENGINEERING 

SYMBOLS 

166 

RVTAIL 

X 

Relative air mass linear velocity at 


167 


Y 

tail center 

a c 

168 


Z 


169 

RVHLCV 

X 

Relative air mass linear velocity at 

*S CV 

170 


Y 

hull C.V. 

171 


Z 



172 

ROTAIL 

X 

Relative air mass angular velocity at 

3 . t 

173 


Y 

tail center 

“h 

174 


Z 



175 

ROHLCV 

X 

Relative air mass angular velocity at 

a cv 
<Sh 

176 


Y 

hull C.V. 

177 


Z 



178 

VHSENS 

X 

Sensor location air mass relative 

a as 
Yh 

179 


Y 

velocity 

180 


Z 



181 

XSPEED 


Forward Speed (Flight control system) 

Uf 

182 

YSPEED 


Lateral Speed (Flight control syst-'n) 

Vf 

183 

ZSPEED 


Vertical velocity (positive along 
minus z-axis) 

hf 

184 

AXACC 

X 

X accelerometer measurement 

uf 

185 

AYACC 

Y 

Y accelerometer measurement 

▼f 

186 

AZACC 

Z 

Z accelerometer measurement 

Wf 

187 

ROLLRT 


Roll rate (Flight control system) 

Pf 

188 

PTCHRT 


Pitch rate (Flight control system) 

9f 

189 

TURNRT 


Turn rate (Flight control system) 

♦f 

190 

UCOM 


Forward velocity command 

u c 

191 

VCOM 


Lateral velocity command 

v c 

192 

HDTCOM 


Vertical velocity command (positive ■ 
up) 

i c 

193 

PHICOM 


Roll angle command 

<l>c 

194 

THECOM 


Pitch angle command 

0 C 

195 

TRATCM 


Turn rate command 

♦c 


TR— 1151 -2— IV D-7 



CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

196 

UDCNTL 


Longitudinal control output 

"c 

197 

VDCNTL 


Lateral control output 

• 

v c 

198 

WDCNTL 


Vertical control output 
(positive - down) 

w c 

199 

PCONTL 


Roll control output 

Pc 

200 

QCONTL 


Pitch control output 

9c 

201 

RCONTL 


Yaw control output 

• 

r c 

202 

UERR 


Control system U-loop feedback error 

u e 

203 

VERR 


Control system V-loop feedback error 

v e 

204 

HDTERR 


• 

Control system H-loop feedback error 

h e 

205 

PHIERR 


Control system PHI-loop feedback 

4>e 




error 


206 

THEERR 


Control system THETA-loop feedback 

8 e 




error 


207 

TRATER 


Control system Turn Rate loop feed- 
back error 

*e 

208 

UINT 


X-speed 'control system' integrator 
value 

ui 

209 

VINT 


Y-speed 'control system' integrator 
value 

vi 

210 

HDTINT 


Vertical velocity 'control system’ 
integrator value 

hi 

211 

PHIINT 


Roll angle 'control system' integrator 
value 

♦i 

212 

THEINT 


Pitch angle 'control system' integrator 
value 

01 

213 

TRTINT 


Yaw rate 'control system' integrator 
value 


214 

R.’OWFO: 

X 

Tail only steady flow force at the 

- SF h t 

215 


Y 

tail centroid 


216 


Z 
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CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 



SYMBOLS 

217 

RTOWMO: 

X 

Tall only steady -low moment at the 


ISF^ 

218 


Y 

tall centroid 


219 


Z 




220 

IERR: 

X 

Hover control system position-loop 

*i a » yi«* 

221 


Y 

feedback error 



222 


Z 



Z Ie 

223 

PSIERR 


Heading angle error signal (Hover 
control) 


4*e 

224 

PHRF: 

X 

Inertial accelerometer location at 

L 

ac I 

225 


Y 

time POSHTI. 

n n 

Si 

226 


Z 


1 POSHTI 

227 

PHRF:PSI 


Inertial heading at time POSHTI 

POSHTI 

228 

229 

IACELC 

X 

Y 

Accelerometer inertial location 


rJ* c 

230 


Z 




231 

HCBLFO 

X 

Total cable force acting on the hull 


E$ 

232 


Y 


233 


Z 



j-i 

234 

235 

HCBLMO 

X 

Y 

Total cable moment acting on "he hull 

£ - & 

236 


Z 


J-l 


237 

GAMMAH 


Angle (from vertical) of the relative 
angular velocity vector in the hull 
y-z plane 


Yh 

238 

LAMDAH 


Angle (from vertical) of the relative 
linear velocity vector in the hull 
y-z plane 


^h 


239 

ZETAH 


GAMMAH-LAMDAH 


Ch 

240 

NDHHT 


Nondimensional hull height (ref. hull 
diameter) 


h 

241 

NDTHT 


Nondimensional tail height (ref. tail 
span) 


h t 

242 

243 

RTIVEL 

X 

Y 

Rotor on tail interference velocity 
vector 

4 

£ 

»1“ c 1 

244 


Z 


i-i 
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CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

245 

PTIVEL: 

X 

Propeller on tail interference 

E v; nt 

D * 

246 


Y 

velocity vector 

P 

247 


Z 


i 


248 

249 

RHIVEL: 

X 

Y 

Rotor on hull interference velocit, 
vector 

E ii nt 

r i 

250 


Z 


i«l 


251 

RCFLWC 


Rotor on hull crossflow correction 

(Eq. 8-176) 

252 

253 

PHIVEL: 

X 

Y 

Propeller on hull interference 
velocity vector 

E Yh nt 

P 1 

254 


Z 


i=*l 


255 

PCFLWC 


Propeller on hull crossflow correc- 

(Eq. 8-176) 




tion 

o 

hcv 

256 

GHCIFO: 

X 

Ground on hull crossflow interfer- 

( AYh)g e 


257 


Y 

ence force 


258 


Z 


(A^h)ge 
_ - 

h 

259 

GHCIMQ: 

X 

Ground on hull crossflow interfer- 

0 


260 


Y 

ence moment 



261 


Z 




262 

C FLOW C 


Crossflow drag parameter including 
rotor and propeller on hull 
interference 

( Y v|v| h 

0 

) 

263 

PDLTAL 


Test command aileron deflection 

A 6a 


264 

PDLTEL 


Test command elevator deflect 'on 

A6 e 


265 

PDLTRD 


Test command rudder deflection 

A6 V 


266 

SDLTAL 


Flight control system command aileron 
deflection 

6a 


267 

SDLTEL 


Flight control system command 
elevator deflection 

6e 


268 

SDLTRD 


Flight control system command rudder 
deflection 

«r 


269 

DELTAL 


Aileron deflection angle 

6 a 


270 

DELTEL 


Elevator deflection angle 

S e 


271 

DELTRD 


Rudder deflection angle 

«r 
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CODE 

NUMBER 

OUTPUT 

LABEL 


DESCRIPTION 

ENGINEERING 

SYMBOLS 

272 

ALPTjJ* 


Tall rolling angle of attack 

“Po 

273 

PALPT0* 


Supplementary tall rolling angle of 

°Po 




attack without aileron effects 


274 

TIAC 


Ground on tail induced angle of 
attack correction 

TIAC 

275 

TCLC 


Tail lift curve slope around effect 

TCLC 

276 

ZAVSQT 


Tail z-force derivative 


277 

MORLOD: 

X 

Mooring load force vector on mast 

t „hm 

L Ih£c h 

278 

279 


Y 

Z 


280 

HOZLOD: 

X 

Vehicle (mooring) nose load force 

rM 

- c h 

281 


Y 

vector MFC( 25-27) 

282 


Z 


il 

283 

HGERFO : 

X 

Total landing gear force vector 

E Eg? 

284 


Y 

acting on the hull 

285 


Z 


i 11 

g-l 

286 

287 

HGERHO: 

X 

Y 

Total landing gear moment vector 
acting on the all 

T sS 8 « Egg 

288 


Z 


289 

HGiAMF: 

X 

Hull gust acceleration force vector 


290 

291 


Y 

Z 

IgaJ{ cv 

292 

HGAAMM: 

X 

Hull gust acceleration moment 


293 


Y 

vector 

!ga£ cv 

294 


Z 


295 

LAMDPH 


Ground induced hull flow rotation 
angle 

X' 

296 

297 

VDHGST : 

X 

Y 

Hull C.V. total gust acceleration 
vector 

o 

..am cv 
¥h 

298 


Z 




*0 is a zero, 0 is the letter '0' 
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D-ll 


CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

299 

300 

VDTGST : 

X 

Y 

Tail centroid total gust acceleration 
vector 


301 


Z 


302 

GGRDAC? 

X 

Hull inertial gust gradient accelera- 

av gm cv 

303 


Y 

tion vector 

3R yr cv 

304 


Z 



305 

MGDHAC : 

X 

No. itive hull gust gradient accelera- 

3V jun cv 

306 

307 


Y 

Z 

tion vector 

- » ® cv 

308 

MGDTAC : 

X 

Negative tail gust gradient accelera- 

. 8V S" 5a t 

3R - K 

309 


Y 

tion vector 

310 


Z 


311 

TGAAMF : 

X 

Tail gust acceleration force 


312 


Y 

^GA^ 

313 


Z 


314 

TGAAMM: 

X 

Tail gust acceleration moment 

- GA h C 

315 


Y 


316 


Z 
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ALPHABETICAL LISTING 


CODE 

OUTPUT 


CODE 

OUTPUT 

NUMBER 

LABEL 


NUMBER 

LABEL 

75 

ALPT 


256 

GHCIFO: 




257 


73 

ALT 


258 


272 

ALPT0* 


259 

GHCIMO 




260 


184 

AXACC 

X 

761 


185 

AYACC 

Y 



186 

AZACC 

Z 

302 

GGRDAC 




303 


13 

AXCGG 


304 


14 

AYCGG 




15 

AZCGG 


43 

HABFOR 




4*» 


74 

BETAT 


45 


262 

C FLOW C 


46 

HABMOM 




47 


269 

DELTAL 


48 


270 

DELTEL 


79 

HBACFO 




80 


271 

DELTRD 


81 


139 

DUGDXH 


82 

HBACMO 




83 


140 

DUGDYH 


84 


142 

DUGDXT 


103 

HCACFO 




104 


U3 

DUGDYT 


105 


141 

DVGDYH 


106 

HCACMO 




107 


144 

DVGDYT 


108 


145 

GAHBFO: 

X 

231 

HCBLFO 

146 


Y 

232 


147 


Z 

233 


237 

GAMMAH 


234 

HCBLMO 




235 


148 

GGHBFO: 

X 

236 


149 


Y 



150 


Z 

192 

HDTCOK 


*b is a zero, 0 is the letter 'O' 


TR-l 151-2-IV 
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X X CM X x CM X X N X X NX?' N X X CM X X CM X X CM X X CM X X CM X X 


CODE 

NUMBER 

204 


210 

289 

290 

291 

292 

293 

294 

283 

284 

285 

286 

287 

288 

154 

155 

156 

157 

158 

159 

31 

32 

33 

34 

35 

36 

109 

110 
111 

112 

113 

114 

280 

281 

282 


OUTPUT 


CODE 

OUTPUT 

LABEL 


NUMBER 

LABEL 

HDTERR 


85 

HTOTAF: 



86 




87 


HDTINT 






88 

HTOTAM: 

HGAAMF: 

X 

89 



Y 

90 



Z 





228 

IACELC: 

HGAAMM: 

X 

229 



Y 

230 



Z 





220 

IERR: 

HGERFO: 

X 

221 



Y 

222 



Z 





238 

LAMDAH 

HGERHO: 

X 




Y 

295 

LAMDPH 


Z 





305 

MGDHAC : 

HGGAMF: 

X 

306 



Y 

307 



Z 





308 

MGDTAC: 

HGGAMM: 

X 

309 



Y 

310 



Z 





277 

MORLOD: 

u OABF: 

X 

278 



Y 

279 



Z 





240 

NDHHT 

HOABMO: 

X 




Y 

241 

NDTHT 


Z 





124 

ODHGST : 

HOTAFO: 

X 

125 



Y 

126 



Z 





136 

ODTGST : 

HOTAMO: 

X 

137 



Y 

138 



Z 





118 

OHGUST : 

HOZLOD: 

X 

119 



Y 

120 



Z 


X 

Y 
Z 

X 

Y 
Z 

X 

Y 
Z 

X 

Y 
Z 


X 

Y 
Z 

X 

Y 
Z 

X 

Y 
Z 


X 

v 

Z 

X 

Y 
Z 

X 

Y 
Z 
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CODE 

OUTPUT 


NUMBER 

LABEL 


130 

OTGUST: 

X 

131 


Y 

132 


Z 

4 

P 


78 

PALPT 


273 

PALPT0* 


76 

PALT 


77 

P BET AT 


255 

PCFLWC 


199 

PCONTL 


263 

PDLTAL 


264 

PDLTEL 


265 

PDLTRD 


10 

PHI 


193 

PHICOM 


205 

PHIERR 


211 

PHIINT 


252 

PH1VEL: 

X 

253 


Y 

254 


Z 

224 

PHRF: 

X 

225 


Y 

226 


Z 

227 

PHRF:PSI 


12 

PS I 


223 

PSIERR 


188 

PTCHRT 



CODE OUTPUT 

NUMBER LABEL 


245 

PTIVEL: 

X 

246 


Y 

247 


Z 

5 

Q 


200 

QCONTL 


6 

R 


251 

RCFLWC 


201 

RCONTL 


16 

RHBFOR: 

X 

17 


Y 

18 


Z 

248 

RHIVEL: 

X 

249 


Y 

250 


Z 

19 

RHOAF: 

X 

20 


Y 

21 


Z 

22 

RHOAMO: 

X 

23 


Y 

24 


Z 

49 

RHOGFO: 

X 

50 


Y 

51 


Z 

52 

RHOGMO : 

X 

53 


Y 

54 


Z 

55 

RHOWFO: 

X 

56 


Y 

57 


Z 

58 

RHOWMO: 

X 

59 


Y 

60 


Z 

187 

ROLLRT 
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CODE 

OUTPUT 


NUMBER 

LABEL 


172 

R0TA1L: 

X 

173 


Y 

174 


7 

175 

ROHLCV : 

X 

176 


Y 

177 


Z 

242 

RTlvfiL: 

X 

243 


Y 

244 


Z 

25 

RTOAF: 

X 

26 


l 

27 


z 

28 

RTOAMO: 

X 

29 


Y 

30 


Z 

61 

RTOGFO: 

X 

62 


Y 

63 


Z 

64 

RTOGMO: 

X 

65 


Y 

66 


Z 

214 

RTOWFO: 

X 

215 


Y 

216 


Z 

217 

RTOWMO: 

X 

218 


Y 

219 


Z 

169 

RVHLCV : 

X 

170 


Y 

171 


Z 

166 

RVTAIL: 

X 

167 


Y 

168 


Z 

266 

SDLTAL 


267 

SDLTEL 



CODE 

OUTPUT 


NUMBER 

LABEL 


151 

STATBF: 

X 

152 


Y 

153 


Z 

91 

TCACFO: 

X 

92 


Y 

93 


Z 

94 

TCACMO : 

X 

95 


Y 

96 


Z 

275 

TCLC 


72 

TDLMGM 


69 

TDYFOR 


311 

TGAAMF: 

X 

312 


Y 

313 


Z 

314 

TGAAMM: 

X 

315 


Y 

316 


Z 

160 

TGGAMF: 

X 

161 


Y 

162 


Z 

163 

TGGAMM: 

X 

164 


Y 

165 


Z 

194 

THECOM 


206 

THEERR 


212 

THEINT 


11 

THETA 


274 

TIAC 


37 

TOAMOM: 

X 

38 


Y 

39 


Z 


268 SDLTRD 
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CODE 

NUMBER 

OUTPUT 

LABEL 


CODE 

NUMBER 

OUTPUT 

LABEL 


40 

41 

TOAFOR: 

X 

121 

VDRHGT: 

X 

42 


Y 

Z 

122 

123 


Y 

Z 

97 

98 

99 

TOTAFO: 

X 

Y 

Z 

133 

134 

135 

VDRTGT: 

X 

Y 

Z 

100 

101 

102 

TOTAMO: 

X 

Y 

Z 

299 

300 

301 

VDTGST: 

X 

Y 

Z 

195 

TRATCM 


203 

VERR 


207 

TRATER 


115 

VHGUST: 

X 

213 

TRTINT 


116 

117 


Y 

Z 

71 

TSLMOM 


178 

VHSENS: 

X 

68 

TSYFOR 


179 

180 


Y 

Z 

70 

TS2FOR 


209 

VINT 


189 

TURNRT 


127 

VTGUST: 

X 

67 

TXFOR 


128 

129 


Y 

Z 

1 

U 


3 

W 


190 

UCOM 


198 

WDCNTL 


196 

UDCNTL 


7 

X 


202 

UERR 


181 

XSPEED 


208 

UINT 


8 

Y 


2 

V 


182 

YSPEED 


191 

VCOM 


9 

Z 


197 

VDCNTL 


276 

ZAVSQT 


296 

297 

VDHGST : 

X 

Y 

239 

ZETAH 


298 


Z 

183 

ZSPEED 
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TABLE D-2 . LPU VARIABLES (CODE NUMBERS LISTED IN SECOND 
SECTION OF INPUT DATA FILE OUTLST) 


CODE 

NUMBER 

OUTPUT 

LABEL 


DESCRIPTION 

ENGINEERING 

SYMBOLS 

1 

U 


Velocity vector of each LPU 


2 

V 



Yi 

3 

W 




4 

PHID 


LPU gimbal Euler rates 

• i 

5 

THETD 



Dh 

6 

PS ID 




7 

X 


LPU inertial position vector 

i 

8 

Y 



5i 

9 

Z 




10 

PHI 


LPU gimbal Euler angles 

i 

11 

THETA 



Bh 

12 

PSI 




13 

CF 

X 

Constraint force vector for each LPU 

hi 

14 

CF 

Y 

attach point 


15 

CF 

Z 



16 

CM 

X 

Constraint moment vector for each 

hi 

17 

CM 

Y 

LPU attach point 

lc h 

18 

CM 

Z 



19 

THE0R 


Rotor blade collective pitch 

9° r 

20 

A1SR 


Rotor lateral control axis deflection 

A ls r 

21 

B1SR 


Rotor longitudinal cyclic pitch 

Bls r 

22 

OMEGR 


Rotor spin rate 

n r 

23 

TR 


Rotor thrust 

T r 

24 

QR 


Rotor torque 

Qr 

25 

DSKLR 


Disk loading on the rotor 

T r /A r 

26 

POWER R 


Required rotor engine power 

P req r 

27 

A0R 


Rotor blade coning angle 

a °r 
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CODE OUTPUT 

NUMBER LABEL 


DESCRIPTION 


ENGINEERING 

SYMBOLS 


28 

AIR 


Rotor blade longitudinal flapping 
angle 

29 

B1R 


Rotor blade lateral flapping angle 

30 

THE0P 


Propeller blade collective pitch 

31 

OMEGP 


Propeller spin rate 

32 

TP 


Propeller thrust 

33 

QP 


Propeller torque 

34 

DSKLP 


Disk loading on the propeller 

35 

POWER P 


Required propeller engine power 

36 

VGUST: 

X 

Gust linear velocity (LPU reference 

37 


Y 

axis) 

38 


Z 


39 

RVFUS: 

X 

LPU fuselage wind relative linear 

40 


Y 

velocity at the fuselage aerodynamic 

41 


Z 

reference center 

42 

FUSFO: 

X 

Fuselage aerodynamic force vector 

43 


Y 

at the center of gravity 

44 


Z 


45 

PROPF: 

X 

Propeller aerodynamic force vector 

46 


Y 

at the center or gravity 

47 


Z 


48 

ROTFO : 

X 

Rotor aerodynamic force vector at 

49 


Y 

the center of gravity 

50 


Z 


51 

LPAFO: 

X 

LPU aerodynamic force vector at 

52 


Y 

the center of gravity 

53 


Z 


54 

FUSMO: 

X 

Fuselage aerodynamic moment vector 

55 


Y 

about the center of gravity 

56 


Z 


57 

PRO PM: 

X 

Propeller aerodynamic moment vector 

58 


Y 

about the center of gravity 

59 


Z 



•1 


r 


b lr 

S 

% 

T P 

Op 

Tp/Ap 

p req p 
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CODE OUTPUT 

NUMBER LABEL 


DESCRIPTION 


ENGINEERING 

SYMBOLS 


60 

ROTMO: 

X 

Rotor aerodynamic moment vector 


61 

62 


Y 

Z 

about the center of gravity 

X 

63 

LPAMO: 

X 

LPU aerodynamic moment vector 


64 

65 


Y 

Z 

about the center of gravity 

lAi 

66 

CLAVR 


Rotor blade mean lift coefficient 

*r 

67 

ALAVR 


Rotor blade mean angle of attack 

®r 

68 

CLAVP 


Propeller blade mean lift coefficient 

% 

69 

ALA VP 


Propeller blade mean angle of attack 

°P 

70 

RVLPU: 

X 

LPU relative wind lir.^ar velocity 

yf 

71 

72 


Y 

Z 

at the LPU center of gravity 

73 

PTREP 


Propeller collective pitch increment 
test command 


74 

PTHER 


Rotor collective pitch increment test 
command 

Mo r 

75 

PA1SR 


Rotor lateral cyclic deflection 
increment test command 

AAls r 

76 

PB1SR 


Rotor longitudinal cyclic deflection 
increment test command 

ABls r 

77 

STHEP 


Propeller collective pitch flight 
control system command 

9 °P 

78 

SOMGP 


Propeller angular rate flight control 
system command 

n P 

79 

STHER 


Rotor collective pitch flight control 
system command 

9 °r 

80 

SOMGR 


Rotor angular rate flight control 
system command 

n 

o 

r 

81 

SA1SR 


Rotor lateral cyclic deflection 
flight control system command 

Als r 

82 

SB1 GR 


Rotor longitudinal cyclic deflection 
flight control system command 

V 
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i 


CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

83 

IVSOR: 

X 

Inertial gust linear velocity vector 

V? 

84 


Y 

at the gust source 

85 


Z 



86 

VSORC: 

X 

Gust linear velocity at the gust 

c 

87 


Y 

source in hull reference axis 

¥h 

88 


Z 



89 

HCBLF : 

X 

Total cable force vector at the hull 

£c h 

90 


Y 

c.g. (hull reference axis) 

91 


Z 



92 

HCBLM 

X 

Total cable moment vector at the hull 

Sc h 

93 


Y 

c.g. (hull reference axis) 

94 


Z 


95 

NDRHT 


Nondimens ional rotor height (rotor 
diameter reference) 

A 

h r 

96 

NDPET 


Nondimens ion ■'1 propeller height 
(propeller ameter reference) 

at 

h P 

97 

GEFR 


Ground on rotor interference 
correction 

GEF r 

98 

LCSRE 


Rotor effective lift curve slope 

a r 

99 

GEFP 


Ground on propeller interference 
correction 

GEF p 

100 

LCSPE 


Propeller effective lift curve slope 

a P 

101 

VTR 


Rotor thrust velocity 

V tr 

102 

TWINR 


Total rotor induced velocity 

(GEF r )wi. nr 

103 

VTP 


Propeller thrust velocity 

V t p 

104 

TWINP 


Total propeller induced velocity 

(GEF p ) P w lnp 

105 

ROTIV: 

X 

Rotor induced velocity vector (LPU 

Yi n r 

106 


Y 

reference axis) 

107 


Z 



108 

PRPIV: 

X 

Propeller induced velocity vector 

A r> n 

109 


Y 

(LPU reference axis) 

Vi p 

110 


Z 
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CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

111 

RFIV: 

X 

Rotor on fuselage Interference 

(KRF)vJ nt r 

112 


Y 

velocity vector 

113 


Z 



114 

PFIV: 

X 

Propeller on fuselage interference 

(KPF)Vi nt P 

115 


Y 

velocity vector 

116 


Z 



117 

RPI": 

X 

Rotor on propeller interference 

(KRP)v| nt r 

118 


Y 

velocity vector 

119 


Z 



120 

DELTA R 


Rotor blade drag coefficient 

«r 

121 

DELTA P 


Propeller blade drag coefficient 

6p 

122 

R7R0T: 

X 

Rotor relative linear velocity vector 


123 


Y 


Yi r 

124 


Z 



125 

RVPRP: 

X 

Propeller relative linear velocity 


126 


Y 

vector 

Yi p 

127 


Z 



128 

LGLNT 


Landing gear length 

h 

129 

GERIL: 

X 

Landing gear inertial location 

*i 8 

130 


Y 


131 


Z 



132 

GERFO: 

X 

Landing gear force vectors at the 

F hg 

-8h 

133 


Y 

ground contact points 

134 


Z 


135 

HGRMO: 

X 

Landing gear moment vectors about 

(5h e * ?g 8 ) 

136 


Y 

the hull c.g. 

137 


Z 


138 

FRTMG 


Rolling friction magnitude on landing 
gears 

Uk^fO) 

139 

GCFOR: 

X 

Landing gear compression force vector 

F hg 

-8h 

140 


Y 

(third component of £g|) 

141 


Z 

142 

GFFOR: 

X 

Landing gear friction force vector 

F hg 

-Sh 

143 


Y 

(first and second components of Fj}jS) 

144 


Z 



TR— 1 151—2— IV 


D-22 



CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

145 

GCPRS 


Landing gear compression force 
magnitude 

Fjh(3) 

146 

GRAT 


Landing gear compression rate 


147 

JETHS 


Exhaust jet force magnitude 

i. 

148 

JETFO: 

X 

Exhaust jet force vector at LPU c.g. 


149 


Y 

- e i 

150 


Z 


151 

JETMO: 

X 

Exhaust jet moment vector about 

_ie 

- e i 

152 


Y 

LPU c.g. 

153 


Z 
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ALPHABETICAL LISTING 


CODE 

OUTPUT 


CODE 

OUTPUT 

NUMBER 

LABEL 


NUMBER 

LABEL 

69 

ALAVP 


99 

GEFP 

67 

ALAVR 


97 

GEFR 

27 

A0R 


132 

GERFO: 




133 


20 

AIR 


134 


28 

A1SR 


129 

GERIL: 




130 


29 

B1R 


131 


21 

B1SR 


142 

GFF0R: 




143 


13 

CF 

X 

144 


14 

CF 

Y 



15 

CF 

Z 

146 

GRAT 

68 

CLAVP 


89 

HCBLF: 




90 


66 

CLAVR 


91 


16 

CM 

X 

92 

HCBLM: 

17 

CM 

Y 

93 


18 

CM 

Z 

94 


121 

DELTA P 


135 

HGRMO: 




136 


120 

DELTA R 


137 


34 

DSKLP 


83 

IVSOR: 




84 


25 

DSKLR 


85 


138 

FRTMG 


148 

JETFO: 




149 


42 

FUSFO: 

X 

150 


43 


Y 



44 


Z 

147 

JETHS 

54 

FUSMO: 

X 

151 

JETMO: 

55 


Y 

152 


56 


Z 

153 


139 

GCFOR: 

X 

100 

LCSPE 

140 


Y 



141 


Z 

98 

LCSRE 

145 

GCPRS 


128 

LGLNT 
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CODE 

OUTPUT 


CODE 

OUTPUT 

NUMBER 

LABEL 


NUMBER 

LABEL 

51 

LPAFO: 

X 

74 

PTHEP. 

52 


Y 



53 


Z 

33 

QP 

63 

64 

LPAMOs 

X 

Y 

24 

QR 

65 


Z 

111 

RFIV: 

96 



112 


NDPHT 


113 


95 

NDRHT 


4-° 

ROTFO : 




/ 


31 

OMEGP 


1 


22 

OMEGR 


10b 

ROTIV: 

75 



106 


PA1SR 


107 


76 

PB1SR 


60 

ROTMO : 

114 



61 


PFIV: 

X 

62 


115 


Y 


116 


Z 

117 

RPIV: 

10 



118 


PHI 


119 


4 

PHID 


39 

RVFUS: 




40 


35 

POWER P 


41 


26 

POWER R 


70 

RVLPU : 

45 



71 


PROPF: 

X 

72 


46 


Y 


47 


Z 

125 

RVPRP : 

57 



126 


PROPM: 

X 

127 


58 


Y 


59 


Z 

122 

RVROT : 




123 


108 

PRPIV: 

X 

124 


109 


Y 


110 


Z 

81 

SA1SR 

12 

PSI 


82 

SB1SR 

6 

PSID 


78 

SOMGP 

>3 

PTHEP 


80 

SOi-'.GR 
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CODE 

OUTPUT 

CODE 

OUTPUT 

NUMBER 

LABEL 

NUMBER 

LABEL 

77 

STHEP 

2 

V 

70 

STHER 

36 

VGUST: 



37 


11 

THETA 

33 


5 

THETD 

86 

VSORJ s 



87 


30 

THE0P 

88 


15 

THE0R 

103 

VTP 

32 

IP 

101 

VTR 

23 

TR 

3 

W 

104 

TWINP 

7 

X 

102 

TWINR 

8 

Y 

1 

U 

9 

Z 


TR— 115 1—2— IV 


D-26 


X >* t<J X >4 Csj 



TAPLE D-3. PAYLOAD VARIABLES 



(Code 

numbers listed in first section of input 





data file PYOUTL) 


CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

1 

PU 


Paylcad linear velocity 


2 

PV 



?P 

3 

PW 




4 

PP 


Payload angular velocity 


5 

PQ 



Sp 

6 

PR 




7 

PX 


Payload location relative to hull 

£ 

8 

PY 


9 

PZ 




10 

PPHI 


Payload Euler angle orientation 

U? 

11 

PTHETA 



12 

PPSI 



13 

PAXCGG 


Payload c.g. inertial X acceleration 

(g's) 

o 

14 

PAYCGG 


Payload c.g. inertial Y accleration 
(g's) 

1/8 [Y p + 
(“*> x Yp)] 

15 

PAZCGG 


Payload c.g. inertial Z acceleration 
(g's) 

16 

VPAYRL: 

X 

Hull relative payload velocity 

yK 

17 


Y 

18 


Z 



19 

PAYIPO: 

X 

Payload c.g. inertial position 

if 

20 


Y 


21 


Z 



22 

PCBLFO: 

X 

Total cable force on payload 

£ 

23 


Y 

24 


Z 


k«l p 

25 

26 

PCBLMO: 

X 

Y 

Total cable moment about payload 
c«g* 

E (.< - 

27 


Z 


k=l p 
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CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


SYMBOLS 

28 

PYAFOR: 

X 

Payload aerodynamic force at the 


29 


Y 

center of gravity 

1a 0 

30 


Z 


P 

31 

PYAMOM: 

X 

Payload aerodynamic moment at the 


32 


Y 

center of gravity 

1a d 

33 


Z 


p 

34 

STATPF : 

X 

Static aerodynamic payload force 


35 

36 


Y 

Z 

at the aerodynamic reference center 


37 

STATPM: 

X 

Static aerodynamic payload moment 


38 


Y 

at the aerodynamic reference center 

ISA? 

39 


Z 


P 

40 

DYNAPM: 

X 

Dynamic payload moment at the aero- 

IdT 

41 


Y 

dynamic reference center 

42 


Z 


43 

RPWFOR: 

X 

Payload aerodynamic force at the 


44 


Y 

aerodynamics reference center 

f a p c 

45 


Z 


P 

46 

RPWMOM: 

X 

Payload aerodynamic moment at the 


47 


Y 

aerodynamic reference center 

Ia§ c 

48 


Z 


p 

49 

RVPAYC : 

X 

Payload relative linear velocity 

v 3 P c 
-P 

50 


Y 

51 


Z 



52 

ROPAYC : 

X 

Payload relative angular velocity 


53 


V 


ag PC 

54 


Z 


55 

56 

VPGUST: 

X 

Y 

Payload linear gust velocity 

am pc 
-P 

57 


Z 



58 

59 

OPGUST: 

X 

Y 

Payload angular gust velocity 

am pc 

s? 

60 


Z 
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ALPHABETICAL LISTING 


CODE 

OUTPUT 


CODE 

OUTPUT 

NUMBER 

LABEL 


NUMBER 

LABEL 

40 

DYNAPM: 

X 

8 

PY 

41 


Y 



42 


Z 

28 

PYAFOR: 




29 


58 

OPGUST : 

X 

30 


59 


Y 



60 


AS 

31 

PYAMOM: 




32 


13 

PAXCGG 


33 


14 

PAYCGG 


9 

PZ 

19 

PAY IPO: 

X 

52 

ROPAYC: 

20 


Y 

53 


21 


Z 

54 


15 

PAZCGG 


43 

PPWFOR: 




44 


22 

PCBLFO: 

X 

45 


23 


Y 



24 


Z 

46 

RPWMOM ; 




47 


25 

PCBLMO: 

X 

48 


26 


Y 



27 


Z 

49 

RVPAYC: 




50 


4 

PP 


51 


10 

PPHI 


34 

STATPF ; 




35 


12 

PPSI 


36 


5 

PQ 


37 

STATPM: 




38 


6 

PR 


39 


11 

PTHETA 


16 

VPAYRL 




17 


1 

PU 


18 


2 

PV 


55 

VPGUST 




56 


3 

PW 


57 



7 PX 


TR-1 151-2-IV 


D-29 


N X X N m! X NKJX N mS X N X X N ►< X N ►< X N ►< X N ►< X NXX 


TABLE D-4 


CABLE VARIABLES 



(Code 

numbers listed In second section of Input 





data file PYOUTL) 


CODE 

OUTPUT 


DESCRIPTION 

ENGINEERING 

NUMBER 

LABEL 


FYMB3LS 

1 

PCBLF: 

X 

Cable force vectors at payload 

F* 

- C P 

2 

3 


Y 

Z 

c.g. 

4 

5 

6 

PCBLM: 

X 

Y 

Z 

Cable moment vectors at payload c.g. 

« E?p) 

7 

CBLTH 


Cable length 

A °jk 

8 

CLRAT 


Cable stretch rate 

• 

*jk 

9 

CBLTN 


Cable tension 

F j* 

10 



Not used 


11 



Not used 


12 



Not used 


13 

HCBLF: 

X 

Cable force vectors at hull attach 

F h J 

-Ch 

14 


Y 

points 

15 


Z 
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ALPHABETICAL LISTING 


CODE OUTPUT 

NUMBER LABEL 

10 

11 

12 

7 CBLTH 

9 CBLTN 

8 CLRAT 

13 HCBLF: 

14 

15 

1 PCBLF: 

2 

3 

4 PCBLM: 

5 

6 


Code Numbers 10, 11, and 12 were not used. 
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APPENDIX E 


The messages printed by this program fall Into four general categories: 

1) Messages which indicate incorrect inputs. 

2) Messages which are defensive in nature. They should never 
be printed in the present program, but they might be trig- 
gered if the code is improperly altered in the future. 

3) Messages which are printed to indicate program conditions 
of interest to the programmer or engineer. They may or 
may not cause the program to be terminated. 

4) Messages which are printed indicating some kind of error 
condition has arisen in the program and the program is 
being terminated. 

MESSAGES: 


001 

ABSOLUTE VALUE OF PANGLE IS GREATER THAN 1/2 PI. 

Notes: A defensive message. These values are tested on input, 

but they are tested again at this time for the possibil- 
ity of scrambled data. 


002 

CONTROL COMMAND TIMES WERE NOT INPUT IN INCREASING ORDER. 
Notes: Incorrect inputs; check data list. 


003 

CONVERGED SOLUTION OF CT AND WIN IS INCORRECT. 

Notes: This message indicates an improper convergence in sub- 

routine CALCCT . If this message apears during the trim 
run, it is an informative message only, because the trim 
will continue restarting until it gets values that are 
converged. If this message appears during a time his- 
tory run, some of the values printed at that time frame 
will probably be incorrect. 


004 

CT AND WIN DID NOT CONVERGE. 

Notes: This message is an informative message only when this 

condition occurs the values are returned to CALCCT which 
will restart its convergence calculations to arrive at 
correct values. The value function (FUNCT) would have 
been close to zero if the subroutine had converged. 
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005 

TVC COLUMN NUMBER EXCEEDS 24. 

Notes: Defensive message. Check for improper arguments being 

passed into subroutine IN1M0D. 


006 

TVC ROW NUMBER EXCEEDS 30. 

Notes: Defensive message. Check for improper arguments being 

passed into subroutine IN1M0D. 


007 

SROWN WILL EXCEED 30. 

Notes: Check subroutine RMASS for improper argument SROWN. If 

this argument is greater than 25 when the subroutine is 
called, it will cause an attempt to access a location in 
the inverted mass matrix greater than 30. 


008 

GUSTT1 IS GREATER-EQUAL TO GUSTT2. 

Notes: These values were tested on input. They are being 
tested again here to insure that data has not been 
scrambled after the input. 


009 

LCS OR SIGMA IS LESS THAN ZERO. 

Notes: Check the input values of LCSR1-4 or C0RDR1-4 or LCSP1-4 

or C0RDP1-4 for a negative alue. 


010 

LENGTH OF VCTR IS NOT 6, 12, 24, or 42. 

Notes: A defensive message. Check subroutines which call sub- 

routine PTURB . 


Oil 

MORE THAN 20 CONTROL COMMANDS WERE INPUT. 
Notes: Only 20 commands are allowed. 


012 

NO REAL POSITIVE ROOTS WERE FOUND BY THE IMSL ROUTINE. 

Notes: With the present polynomial being calculated in subrou- 

tine inflow. This message should never appear. 


013 

CURRENT AERODYNAMIC ANGLES DO NOT SATISFY ANY OF THE POSSIBLE CONDI- 
TIONS 

Notes: A defensive message. Check for improper calling argu- 

ments cr incorrect stall parameters. 


014 

SQR00T IS NEAR ZERO. POSSIBLE DIVISION BY ZERO. 

Notes: A defensive message. This value should never be zero in 

the present model, but any alterations to subroutine 
CALCCT or ITERCT may cause this to be printed. 
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015 

STABILITY DERIVATIVES WILL NOT BE CALCULATED FOR THIS TRIM. 

Notes: The trim routine sets a flag which will prevent the cal** 

culation of stability derivatives if the trim did not 
converge. 


016 

STALL REGION ANGLE 1 IS GREATER THAN STALL REGION ANGLE 2. 

Notes: A defensive message. These values are tested on input. 

but they are tested again at this t..me for the possibil- 
ity of scrambled data. 


017 

SOME OF THE STALL REGION ANGLES WERE NEGATIVE. 

Notes: A defensive message. These values are tested on input, 

but they are tested again at this time for the possibil- 
ity of scrambled data. 


018 

SOME OF THE AERODYNAMIC ANGLES OF THE TAIL ARE GREATER THAN PI. 

Notes: A defensive message. The?? values are tested on input, 

but they are tested agax» at this time for the possibil- 
ity of scrambled data. 


019 

TIME IS GREATER THAN LAST COMMAND TIME WHICH SHOULD BE THE SAME AS 
THE FINAL SIMULATION TIME. 

Notes: Defensive message. Subroutine SETCMD should have 

inserted in the last position of the command string the 
simulation time and a command equal to the last command 
which the user input. 


020 

TIME IS LESS THAN THE FIRST COMMAND TIME WHICH SHOULD BE ZERO. 

Notes: Defensive message. If the user did not input a command 

at time zero, subroutine SETCMD will put the trim value 
with time zero in the first position. 


021 

T1COM IS GREATER-EQUAL TO T2C0M. 

Notes: A defensive message. These values are tested on input, 

but they are tested again at this time for the possibil- 
ity of scrambled data. 

022 

INCORRECT INPUTS 

Notes: Check data list and restrictions on inpuc values. 
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023 

IMSL ROUTINE HAS RETURNED AN ERROR FLAG. ROUTINE NAME IS THE FIRST 
VARIABLE GIVEN BELOW. 

Notes: The IMSL routine which returned the error flag is 

printed as the first variable name. IER is the IMSL 
error flag. Consult the IMSL manual for the meaning of 
the error. 


024 

CDFLAG IS NOT SET TO -1, 0, OR 1 ON RETURN FROM SUBR. ITERCT. 

Notes: Defensive message check subroutine ITERCT and subroutine 

CALCCT. 


025 

LESS THAN 4 ZEROS WERE FOUND BY IMSL ZRPOLY 

Notes: It is possible that IMSL-ZRPOLY may not find all four 

solutions to the 4th order equation. This may mean the 
program attempts to use the wrong solution. 


026 

REQUIRED TRIM CONTROL EXCEEDED AVAILABLE INTEGRATION LIMITS. IF 

LOOP CLOSED THE INTEGRATOR WILL BE SET TO LIMIT. 

Notes: The trim values may be larger than the integrator limits 
which were input. In this case subroutine loop will use 
the integrator value if that loop is closed. This will 
have the same effect as having a command of the limit 
value at Lime 0.0 seconds. 

027 

THE TIME IS LESS THAN OLDTIM. THIS IS AN IMPOSSIBLE SITUATION. 

Notes: Defensive message. This would probably only occur if 

the time were to decrease during the simulation of if 
PROFIL were to be called with a negative time. 


028 

THE TIME READ FROM THIS FILE IS LESS THAN ZERO. THE TIME AND GUST 
VELOCITY WILL BE IGNORED. 

Notes: One of the gust string files (FILE31, FILE32, FILE33, or 

FILE34) contained negative time. 


029 

THE TIME IS GREATER-EQUAL TO 100000. Notes: Defensive message. 

The user has input a gust time greater than 100,000. 

030 

CONDITION FLAGS FROM IMSL ROUTINE DVERK. 

Notes: Debug message, not used in present version of the pro- 

gram. 


031 

TIME INCREMENT IS LESS THAN ZERO. 

Notes: TIMSTP must be greater than zero. 
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032 

THE LENGTH OF THE VECTOR PASSED INTO PPTURB IS NOT 6 OR 12 

Notes: Defensive message which will only appear If the payload 

stability derivatives are Incorrectly altered. 


033 

THE VALUE OF VCTRFL IS NOT VALID 

Notes: Defensive message which will appear If the linearization 

module is Incorrectly altered. VCTRFL indicates which 
stability derivative matrice is being calculated. 


034 

SOME OF THE INVALID STABILITY DERIVATIVES HAVE NOT BEEN FUGGED 
BECAUSE THE ARRAY IS FULL. 

Notes: During the stability derivative calculations points 

which have strong nonlinearities will be flagged. The 
array holding these flagged values has a length of 300. 
This message is written when more than 300 are found. 


035 

THE LINEARIZATION LINEAR INCREMENTS ARE LARGE ENOUGH TO CAUSE SOME 
OF THE CABLES TO GO SUCK. THEY ARE BEING RESET. 

Notes: During stability derivative calculations the perturba- 

tion increments must not cause any cables to go slack. 
If the values initialized in subroutine "Initial" may 
cause this to happen then they will be reduced based on 
the cable geometry. 


036 

THE LINEARIZATION ANGULAR INCREMENTS ARE LARGE ENOUGH TO CAUSE SOME 

OF THE CABLES TO GO SLACK. THEY ARE BEING RESET. 

037 

THE LENGTH OF THE SV VECTOR IS NOT CONSISTANT WITH THE SIZE OF THE 

BLANK BLOCKS FOR EXTRA INTEGRATOR STATES. 

Notes: This is a defensive comment and will appear if future 

changes do not correctly change the length of the SV 
vector and the BLKSI2. If this message appears the dec- 
larations of SV, GVLNTH, BLKINT and BKDINT must be care- 
fully checked wherever they appear. All time history 
data from that run will be useless. 


038 

THE TIMSTP OR MINSTP INPUT IS GREATER THAN THE APR0X. CABLE FREQ/ 10 
AND MAY CAUSE NUMERICAL INACCURACIES. 

Notes: This is a warning message indicating that the tiraestep 

is too large to accurately calculate the effects of high 
cable frequencies. The program will give a recommended 
time step for these calculations. 
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039 

IMSL DVERK WAS UNABLE TO REACH THE SPECIFIED 'K ITER I A WITHOUT GOING 
BELOW THE MINIMUM TIME STEP. 

Notes: This Indicates that the IMSL DVERK tried to reduce its 
timestep below that allowed by MINSTP in an attempt to 
meet the error tolerance of 0.0001. At this point the 
program will force acceptance of the last attempt and 
continue execution. The value C(19) will give an indi- 
cation of how close the calculation was to being within 
the error critera. 


040 

THE FLAG FOR THIS SUBROUTINE WAS NOT FOUND IN THE DATA FILE (TAPE20) 
Notes: In order to have program HLASIM, HLAPAY AND HALMOR use 

the same data files, it is necessary to insert flags to 
allow that data which is not needed to be skipped. 
Check the data files, and User's Manual for the correct 
position of these flags. 

041 

WAKE ANGLE 1 MUST BE LESS THAN ANGLE 2, AND BOTH MUST BE BETWEEN 0 

AND 2*PI 

Notes: Invalid values for the wake angles were input. 

042 

THIS VALUE WILL CAUSE DIVISION BY ZERO 

Notes: Can indicate Invalid inputs or that the program has 

obtained a value very near zero with which it will have 
to divide. 


043 

MORE THAN MAX NUMBER OF OUTPUT VARIABLES WERE REQUESTED. 

Notes: The maximum number of code numbers allowed in input 

files 0UTLST and PY0UTL are: 

Hull variables requested - 500 

LPU variables requested - 250 

Payload variables requested - 100 

Cable variables requested - 100 


044 

AN INITIAL GUESS WITH LANDING GEAR IN GROUND CONTACT AND PITCH ANGLE 
LESS THAN 1.0 COULD NOT BE FOUND. 

Note: The trimmer must find a legal initial guess — some com- 

pression in all active landing gears and the pitch angle 
less than 1.0 radians. This message probably Indicates 
an error in the user defined geometry. 


* 


4 


TR-mi-2-IV 


E-6 



045 

LINEARIZATION INCREMENT COULD LIFT ONE OF THE LANDING GEARS OFF THE 

GROUND. IT IS BEING RESET. 

Note: If some of the stability derivative increments are large 

enough to lift a landing gear off the ground they will 
invalidate the linearization analysis. The program cal- 
culates an appropriate increment and uses it. This mes- 
sage is informative only and the program will continue. 

045 

ALL ROTOR LIFT CURVE SLOPES CANNOT BE ZERO. 

Note: At least one rotor must have a nonzero lift curve slope 

(LCSR1-4). 
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